Because of uncertainty existing in respect to the etiologic factors in certain cases of constrictive pericarditis, an analysis of 25 proven cases and of additional series from the literature was conducted. It was evident that a fairly consistent clinical syndrome developed, but the factor of myocardial insufficiency deserves as much consideration as actual constriction by the pericardium. The survey supports the belief that the clinical picture of chronic constrictive pericarditis may result from tuberculosis in most cases, at times only by implication. In addition, cases can result from trauma to the chest, rheumatic heart disease and purulent pericarditis.
D ESPITE the success of surgical treatment of constrictive pericarditis, its etiology remains obscure in many cases. Although tuberculosis is frequently cited, in many reported cases a meticulous search has failed to reveal any evidence of this disease in the clinical course, at operation, or at autopsy. Recently attention has been directed to a possible relationship to chest trauma, and the possibility that chronic constriction may result from pericarditis associated with rheumatic heart disease has been suggested.
In order to explore these and other factors which may produce constriction, the records of all patients with a diagnosis of Sept. 20, 1953. 30 ing cardiac dysfunction. Qualifying terms such as purulent, traumatic, fibrinous or adherent make precise classification difficult. Accordingly more than 600 records were reviewed from which a group of 416 cases with definite evidence of pericarditis were obtained for analysis.
B. Etiology 1. Cardiac Disease. One hundred fifty four cases (37 per cent) were associated with cardiac disesae, of which 139 were rheumatic in origin. Most of these revealed an adherent pericardium at autopsy, and in one the terminal clinical picture and the heavy investment of the heart by a thick fibrous pericardium were characteristic of constrictive pericarditis. In three others the clinical syndrome was suggestive of constriction, but since the patients were living, it was difficult to be certain whether myocardial disease or cardiac restriction played the major role.
In addition to rheumatic heart disease, various other cardiovascular diseases were associated with pericarditis. The most important of these was myocardial infarction. Although the specific diagnosis was made in comparatively few, it seems probable that many other patients with coronary occlusion suffered some degree of subsequent pericarditis.
wide variety of unidentified organisms were responsible in 31 others, including one case due to Friedlander bacillus. In seven, the organism was not identified. In two patients a staphylococcic infection was associated with an empyema of the left chest. Although suppurative pericarditis has been cited as a cause of subsequent cardiac constriction, none of these patients developed evidence of constrictive pericarditis. One of these has been observed for 20 years following drainage and irrigation of the pericardial space with Dakin's solution 42 Tuberculosis, either suspected or proven, was considered to be the cause in 53 patients, or 41.5 per cent. Of 41 of these patients revieved by Wood7' in 1951, six had developed constrictive pericarditis. In subsequent years, there were 12 additional patients with tuberculous pericarditis, and two more had developed constrictive pericarditis. When these eight cases were separated into probable and proven tuberculosis etiology, it was found that there were four in each category. A positive history and proof of active tuberculosis elsewhere in the body was considered valid evidence that the etiology of the constrictive pericarditis was probably tuberculosis. The difficulty in assigning tuberculosis as the cause is exemplified by at least two recorded cases in which a specimen at the time of surgery revealed tubercles, but later at autopsy, no evidence of tuberculosis could be found in the pericardium. 49 A nonsuppurative form of pericarditis, unassociated with tuberculosis, was encountered in 14 patients, or 11 per cent. In most instances, the physician noted an association with a respiratory tract infection, and considered the pericarditis to be the result of a virus infection. If some of these patients later develop a constrictive syndrome, it is quite evident that proof of etiology would be most difficult in such patients.
Syphilis was stated to be the cause in one additional patient having a pericarditis. An apparent complete recovery followed adequate therapy of the syphilis and no evidence of constriction occurred subsequently.
3. Inflammatory Origin. In 10 cases inflam- enlargement of the heart was noted 11 times by physical examination, and subsequent radiographic study revealed enlargement in two additional cases. Cardiac murmurs were heard in nine cases, there being a systolic murmur in all of these, and a diastolic murmur in two. Pleural effusion was present in nine cases, and was bilateral in two-thirds of them. A friction rub was noted in three patients, and mild cyanosis in two.
There were 23 patients in whom radiographic studies were reported. These included standard roentgenograms of the chest, and in some instances fluoroscopy, kymography, and angiocardiography. In the two meter frontal roentgenogram, an increase in the transverse diameter of the heart was noted in 13 patients. Diminished heart action was noted by kymography or fluoroscopy in 18 cases ( fig. 1) . Calcification of the pericardium was recorded in 11 cases ( fig. 2) . In a few patients, tomography demonstrated calcification of the pericardium when it was not evident in a standard frontal film ( fig. 3 ). It is of interest that the In only a few instances did the pericardium appear as a cast completely encircling the heart. This suggests that with lesser degrees of restriction to heart action, myocardial insufficiency was an additional factor of importance. Indeed, varying degrees of atrophy and muscle damage were noted. In none was there any selective constriction of the cavae or pulmonary veins.
B. Etiology (Table 2) There w-ere 12 patients in whom no specific etiologic factor could be assigned. Special effort was made to uncover a possible contact or hidden focus of tuberculosis. A negative history and examination was supplemented in four cases by a negative autopsy. In three cases, no autopsy was performed, but there were negative cultures and pericardial specimen DETERLING AND HUMPHIREYS from operation. In one of these there was a negative tuberculin test, as well. Five living patients had negative histories and operative specimens. Two of these also had negative tuberculin tests. With the evidence available, it was difficult to believe the constrictive pericarditis resulted from tuberculosis in seven of the cases, and impossible to prove it so in the others.
Tuberculosis was definitely proved ill four cases. In three patients, biopsy and culture were obtained at operation and were positive in only two. Final proof was forthcoming at autopsy in the one case with negative biopsy and in one case not subjected to operation. In an additional four patients, the diagnosis of tuberculous constrictive pericarditis was probable. One patient had a negative specimen at operation, but subsequent autopsy revealed active tuberculosis ill mesenteric nodes. Three living patients also had negative operative specimens, but had a past history of proved tuberculosis.
Rheumatic fever had been present 10 years previously in one patient. Her background had been negative for tuberculosis. The clinical picture of constrictive pericarditis developed but operation was not performed. Autopsy revealed no evidence of tuberculosis and minimal valvular damage in the heart. There was significant myocardial damage and a thickened, fibrosed adherent pericardium. It was felt that the pericardial restriction played a definite role in the clinical picture.
Chest trauma was believed to be the underlying cause of constrictive pericarditis in four patients. In three, there had been a steeringpost injury at the time of an automobile accident. The fourth patient sustained a football injury. All were males. The clinical picture had developed over a few years in three, but in only eight months in one case. In one case with both epicardial and pericardial calcification a large collection of thick semifluid brownish material, presumably old blood, was present in the pericardial cavity under considerable tension. Two Still, there are many reports of crushing or nonpenetrating chest injury which was followed by constrictive pericarditis. In 1940, Glenn123 reported the development of constriction three years following a steering-post injury to the chest of a 46 year old maln. An autopsy failed to reveal ansy other possible cause. White and Glendy68 referred to a patient who developed constrictive pericarditis some time following a chest injury. Dejou The possibility that tuberculosis might be the real etiologic agent in some patients with incidental chest injury was raised by Ravitch.53 He had seen a Negro patient at the time of a penetrating wound of the heart. The patient was treated by repeated pericardial aspiration, which later revealed bloody fluid but not blood. The man had an active apical tuberculosis. It was thought that the wounding instrument went through the focus of infection or nodes. In our series, there was a 10 year old Negro boy who had had chest trauma but in whom the pericardial specimen obtained at the time of pericardiectomy showed tuberculosis. He died at operation, and autopsy further confirmed the diagnosis of tuberculous pericarditis. It is only reasonable that such cases should impress one with the possibility of tuberculosis being the real cause, despite a history of trauma or rheumatic fever. This is especially so, since it is very difficult to demonstrate tuberculosis in the pericardium of patients who very likely have had a tuberculous pericarditis."3, 66 Blalock (table 4) . The high percentage of patients with enlarged heart, was quite interesting. Blalock and Burwellli indicated that they had encountered no marked cardiac enlargement, but nio mention was made of slight increases in transverse diameter. While some of the enlargement observed in certain patients may be the result of the shadow caused by a thickened pericardium, there are many cases in which this is not the sole factor.
In these series there were patients treated for some time with a clinical diagnosis of portal cirrhosis, and the cases of Glennn21 and of Straus62 are additional examples. In our series, there were four patients with constrictive pericarditis, in whom portal and cardiac cirrhosis was found at autopsy. Two of these patients had been treated vigorously for portal cirrhosis during several years and had had omentopexy or splenectomy. Liver biopsy had confirmed only moderate portal cirrhosis. However, the poor clinical course and excessive ascites, edema and dyspnea for the degree of liver dysfunction, led to the late suspicion that a cardiac element also existed. This was confirmed at autopsy. Our experience is interesting when one recalls the original paper by Pick,50 describing pseudocirrhosis in three patients.
Although Harrington25 noted some retention of bromsulfalein in all of his cases, the liver function tests are usually not seriously affected in chronic constrictive pericarditis. Therefore, one must consider possible pericardial disease in a patient with large liver, ascites and fairly good liver function. However, the possibility of both conditions coexisting in a patient cannot be excluded.
Ascites and pleural effusion appear to be the result of an inefficient right heart, as suggested by elevated venous pressure, edema, and occasional cyanosis. We believe this to be the sum of compression and myocardial ineffectiveness. A study of the heart muscle of patients with constrictive pericarditis has revealed actual atrophy of the fibers.55 When 
